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tf)IB:S:<Ki^cO)^iE^lltTLT . ^-^< 1 1> 1 'o<Dm,um 
^ S: ffl v>/c hi— - i^rJ^r a-fex tc^rsv 2»ai S n 

t a-s" < i ^: * !f*!S 1 1- s it «JH 6 o:fr a o 

[ ft^^i 1 2 3 miiegB:5f if rVkB J: umimM^m 

MLT^SS^J^iE^Uff^^X^-yTj&^i^^i,.! 



[If 3^31 1 5 ] miixmimM^r- -yyu. m^mt' 

lit 115^31 ic^:^r^o 

[ 1 6 ] miEMiEjf fMiMtcS'j- V -^xsM y 

[ft 1 7 ] ItSc^^-^iS*^'^ ^rS^ls^lScoff^efg 

^m-^^mizm-^^ -^x ^-^sji^ffi t t . mm^n 
s&'t^^-'i^mmb. 

mtmm.m^^-'simm^m'^L . pji^coM^mmi^zm 
-:s\^x^Mmt:^-r^xms&.m,^b . 

mm:icmmmm^mnLx . ^j'-K^Kbi^i -^comim 

A.^iEmi±f&-t^:i!:iJmmE^bi}-h^j:i> <r b iWWL 

b^^^mmmm. 
mil co^m, 

tifzi><DTh^^b^mwib-t^tmmi 7<r>mm. 
izi,m-^\-^xmM5Jcmmi^-t^zb ^mmb^tm 

^ji^K^^b&^mb-t^immi tco^b. 
[it*«2 2 ] friB:fcMi^^iff(i:. mmm^^i^z 
ix-^-v^T Btfia^Mi^^^^-rs b i^b-t^mc 

[It*^2 3 ] BulE3S:{RiM^fi{±. lalE^lfflttKg 
tc m-:i\^XmsSXiRm^^'r^:i b 1 1" ^If 

[ tmm 2 4 ] mM^m^s&mt . mmmm\iR 
it*JB2 3(7)ga„ 

[ n^m 2 5 ] B!ris^-'&3^mti{i;?mi^ja5itiit r 

[If*]! 2 6 ] HulBgP^^IS^ T>{i:l5i^xv;P3 r 

;i^>&-^>^ri. z b i:^mb^^m^m2 scomm. 

m^b . *tjiE-rsRgp^>is^xv^os^Ka^v^-c»# 
1-1. i h * ^#tit-r'&ifii<ii2 5 
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a. 

a. 
mm. 

[000 1] 
[0002] 

^ITV^S. |glc^Trn-^{±i^5Ett^PS^#c»^!;ffi (F 
SG) rsb-So CiiiJi. ^*'5r^xi?$,sv^{irTU^ 

[0003] 

[S|BH3?)-'i^LJ; -5 t^-SISM] W,z\t. 

(A^co) m^iiXVm:h^imb^h^bifi^h-hHz 



[00043 ±IEc7)raM±. m^Ltz^Ckr^M}^& 
^cD-Xm^X^±W>,zm-t! (V'vf-y^-) 

•ri. ) I" 7 >f ;t.^ J ^^)V(7im.m\t. s^fficofit ^ 

[00 0 5] ^iSW^^oiSiiia j:tfMtc*ft--?> 3 i 
(cs-:3"<. mui. ^mmm (arpa) t^x-r^y^- 

i:=Sr-:>Tl^-I.ATI S m^mf^mi^X'rMkir Tra 
vel Information System)) Tcri^'j; ^lt"S"ln 

Wrni^^i^' h-C'S.!). (mux. D. A. Dahl, "Expan 
ding the Scope of the AT IS Task: The ATIS-3 Corpu 

s", Proc. ARPA Human Language Technology Workshop, 
PP. 43-48, 1994. #HS. ) .ICT)^-^. 5?)^^: 0 C^miOx 

~9ifium^fL. -mi^vco^it^thm-n^zmLx 

[00 06] L*^t. -fl^W^r r^-ffi^j c^orr U ^r- 
^g^Xii, x-^'lR*it*a#:*^A»^0 (AP^^O) B# 
Pa*3j:tX^:»3^4ejSi:t-|./ia6. i^t^rT^/t^^ ^^-- 
{iHIKS^T-^rV^i (it ^ f£7)Tr U ^r-ix g 
yXU. ^-ti^titz^X^i^znLX 2 iiiS (bi gr a 

m) Mm'^'r)v^mmth<D\,z+'!rt^£m.<7yv'- 9 ^mkt 
35>s*''\ ATI sv-xf-^^j^-^, mi^fifzi^-r-^)^ 

[0007] ^igwisigiaPalSc7)Jt<i6fc#^ Ji>^^'rl^s 
^■■j ■:^tM-f--Si><7)f i^tt. mti^. R. c. 

Rose, "Keyword Detection in Conversational Speech U 
tterances Using Hidden Markov Model Based Continue 
us Speech Recognition", Computer Speech and Langua 
ge, 9(9):309-333, 1995. tiXZf^ H. Tsuboi and Y. T 
akebayashi, "A Real-time Task-oriented Speech Unde 
rstanding System Using Keyword-spotting", Proc. IE 
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EE-ICASSP, volume 1, pp. 197-200, 1992, l/Zi^M^iX 

[GOGS] ^com Kr^tf^ V -l:Zj^-mt^ Z t ti^' 

lzm-^<h(DX:hh. clcOS-j^cOfiJi: LT{±, J. R. Ro 
hlicek et al. , "Phonetic Training and Language Mod 
eling for Word Spotting", Proc. lEEE-ICASSP, volume 
2, pp. 459-462, 1993. HXt/. M. Weintraub, "K^wo 
rd-Spotting Using SRI's DECIPHER Large-Vocabulary 
Speech-RecognitionSystem", Proc. lEEE-lCASSP, volu 
me 2, pp. 463-466, 1993, l,Z^m^tlX\>^^i>(r)ti^h 

BRfico j; -5 tcimm^m^^+^iz'&^'Mtt^^ i t 
[ 0 0 G 9 ] T- ^' yy:fi^cn>m2cr>ij^d[^) 

COj:-3^:tr5i;«7)^Ji: tTti. J. G. Wilpon et al.. "Au 
tomatic Recognition of Keywords in Unconstrained S 
peech Using Hidden Markov Models", IEEE Trans. Aco 
ust., Speech S Signal Process., 38(11) :1870-1878, 
1990. *5 it/. R. C. Rose and D. B. Paul, "A Hidden 
Markov Model Based Keyword Recognition System", Pr 
oc. lEEE-ICASSP, pp. 129-132, 1990, tiiEm^tLT 

•9 , ^6¥mizm-^ < ^^mmTr\^~^cnm!^.c7)^ < i 

mmzLX\'^^. ^tL^>coili*^^>, c:to^-r:3''U-co 
mux *r .y -7^ ^ >- ^:U^X'mmii^^^Jj L T V ^ S , FiJ 
;c Hm^#MgiiiO ^ X ^' £0 J: 3 ^r^f Mtc/hS 1.^^** 

[ 0 G 1 0 ] 



jc<^wmmzmm^j:m^^miii Lw^Wj:^^^imt 

:hry'n—^izm-:s\,^xmm-th :it*'^x^ i . m^co 
xmmmff]^mmL. a^-?, mm^tih^-'nicDm^iz 

[ G 0 1 1 ] ^zx\ :^wm)mmmi,zxtLii. e^js 

tfo^— ^^^m (-r^rt^^, irii) ^s. miz^ zn^ 
(D^-^izmm^Rm^w] o , ^c^MnwMRmi: t 

mz^ ^M:<^^^-'^mmi . pmco (mm^:^ 
^ wi^<^ ) MMnmizm-^^ ■^xm^Lxxmm^'i^^ . 
xmm. c^)^-^mm\tRmizm'S^^x±j&'ri 
zti>-^mxh^. Mm^z^ zti^<r)jcim^mEL 
X. mmm^^im^^L. ^<mM. ^^^K«a 

[0012] S ^>t', ^K<-X<5^>'X7^At:i4#tC, 

:kimm^j:^x^[^co^iScomj^co:\m^zmtX i^^h 

m-t^zt^^^mxh^. mm. ^m^-xcosmm 

^^6i^cox■h^tm^•t6ztt^x^6, e^SiOit 
c^mmmizjz:^i^x^Mt. ^^*^i!'^^< t tsp^^e^i 

tf3*>tc, ^fi^g^BJ^i'^l: ^mff-t^z 

thm^xh^. 

[ G 0 1 3 ] 
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hco^xUV^'i^lt^'-e-z^y^-^-^fe. <Xl>z^ ^ti^ 

o^ii-fe^"^ > h (f-^ri^*>. gp^^fg) mnz. mm^ 

SO#miS Sr V •/ 1° > :^'--r 46 . ( 1 ex i con) jD^M 

li<50^x;l/Oilffii&^^^^<. ) Hltc. ^WMi7)mmm 

[0014] as-r^t^ aT-dt)ijA^ vimim(7)Mhm 
*^*^ij-*^'*^^v h x'h h . z. <rmMX:\ m 1 t^^c 

fflV^i.^ (fl?!li.{f. R. A. Sukkar et al.. "A Vocabula 

ry Independent Discriminitively Trained Method for 
Rejection of Non-Keywords in Subword-BasedSpeech 
Recognition", Proc. EuroSpeech-95 , pp. 1629-1632, 1 
995, R. A. Sukkar et al . , "Utterance Verification 
of Keyword Strings Using Word-Based Minimum Verifi 
cation Error (WB-MVE) Training", Proc. lEEE-ICASS 
P, pp. 518-521, 1996, fcJ:tA\ M. Rahim et al., "Dis 
criminitive Utterance Verification Using Minimum S 
tring Verification Error (MSVE) Training", Proc. I 
EEE-ICASSP, 1996. #B3„ ) >lco J; a ^^SI^ffiSrEI 
lOSIMMOi^x-r-t^t^^-^-rsrhtioT. ^-V 

A J i,t±mizm^-t6. 

[0 0 15] tfz. mii0mtm\C0zyXr-M±. ^c7)J; 
-'p]cO|i.J^-^t»-ii: {-f^^h-h. -X) l,zm^v^xmMW&\ 

^»TtT:S:{Sii^^^t. ^tL^^mw^^-^xx- 
t,zhh\^<-^-b^('m^m*-*^^£h ^^^x-^i x-mi^ 
[0016] m^zi'^mitzx 0 (c. H 1 c^mmmc'y^x 



[0017] M.Wm\,zi±, =3r-^J±, 1 

{J\ "in the inorning"{±. SHP^iCOV^TO^— ^T'S) 
0, "in downtown Chicago"{i, I^WfiM^HZr^WX CO 

[0018] zzt,zwm^h^%m<r>mmm<<ziimi. 

mmnj^^^xo\,z'^m^ixt. {Mmyiy~Mt. m 

mmi.zmf^comi^x'h^if . h-x. ^tifzry u ^-^^ a 

VtcMLT , -M^izi: -yXm^mzh^v^lf^-^liZfim 

ram) WlS^ T/Hci: o T^«$tL^ J; d h AT 'y r 
^ {Mt\i. B. Suhm and A. Waibel, "Towards Better 
Language Models for Spontaneous Speech", Proc. IC 
SLP, pp. 831-834, 1994. E. P. Giachin, "Phrase Bigr 
ams for Continuous Speech Recognition", Proc. IEEE 
-I CASSP, pp. 225-228, 1995, U^tf. S. Deligne and 
F. Bimbot, "Language Modelingby Variable Length Se 
quences: Theoretical Formulation and Evaluation of 
Multigrams", Proc. lEEE-ICASSP, pp. 169-172, 1995, 

#ifs , ) t {mts: 0 , ^mmm><z i^-^xmm^tihh-/ 

[0019] mw.mz{±. mi<:o'mm\'nyx'rUi, 
^-^m\i^m 1, ^-^^#§12, -xmtm.m 

3iii:.tfxwmmmiA^^^^. mz. ^-^^a 
^1 i(i, ^mm\,z'm-^a^'^m-9}X& ( ttch-h. ^ 
-^-xm2 1 ) com-^^m^'^x^-'iijcom-^iiMm-t^ 

^-^tcti, mz. MM (-fe-ryT-^- -y^) ^^'tfimir 
X^<r)mzmT^fihXV^>Vcr)m^X'^mh^j:h. ^ 

-^mms 1 1 \,zi:-yxm\-^C:>ixhm^m=^r)vm^ 
hii. mtt,i. '^m^<<zmfa<m.^<nm.A^'!rfmMM: (m 

CEdninimuB classification error) ) ^S^tXo'V'^T 

(i, mm. n\L<^m^>^zm'fa<nmti^)vziy^^)v 
[0020] mz. m^^tifz^~M\i. ^-^mm.^ 
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1 2tcj;'?T^iiESii. mtmKm^m\>o'^x^tii>. 

2 {±K» 2 3 , gP^i-iS^ ^Vl 2 2 i-j j; l^K^M^'t t"/^ 

2 4^mm-t^. ztL^ii. mm. m^mmmm (m 

VE (minimum verification error) ) SJPSrfflV^T hl^ 

[ 0 0 2 1 ] H 1 cnmmmc^m3c^mfiLmmii^m^ 

M^-^t^-^-t^o Mi.{f. T. Kawahara et al . , "Conce 
pt-Based Phrase Spotting Approach for Spontaneous 
Speech Understanding", Proc. lEEE-ICASSP, pp. 291-2 

94, 1996. i,zmm-$tLtiJ:o^j:x^y^U^^^m^^ 

X . mmmmti~t»3mim^mm-t^ =1 1 ^<x^ 

[0022] mtc. iSCiRIK^IiEII 1 4 j; -:>T. 
3 , gC3i-i§^7-';i^2 6t5i:X/!^^^m'^'f}l'2 7 ^ ffiffl 

1 izx -^^xmrn^fiMMmtm^^mi 3 -oxmm^ 
tL^fzub. mi^tLfzxmmit^mm^z. mmizmnB-t 

[0023] [^-^^ai] ^-^ItttiHl Iti, ^- 
-tf 7 ^' :^ iJ' r , ^- V N° ^ - y *n oiilJic7)i^^tt 

^-^^ttifii i^z^'-,x^~^^m2 i-b-^miR^K 

[0 0 24] —mz^ ^-^{±, ts^^O^-y-KtijD 
iT. "at the"-^"near"COj: a=SrtStgi§^#tf<, .imc 

HJffi<7)T. Kawahara et al., "Concept-B 

ased Phrase Spotting Approach for Spontaneous Spee 
ch Understanding"^ #53 o ) V^-f i-L<7)dr— ^tcij^t 
ixts:\ -^ii^ Ui LJf ^— o i> 

liAixfz^-^^^Xi'^f-'.-^-viimm-hfzmzmi 



[0025] Wt. ^-^i3J;t/^«-^0:S;S{4:*"y b 

i.{f, 0cO^O)EL*iit^^fLS«-&, "twenty four" 
t " twenty" +" four" ^ UMt^ ^h\tX^t£\-^„ 

[00 26] m-oX. m\ii:^~-y bfi. im^ttl^^ 

7i-^mm-th:L't.\,zi.'-,x . 5i*wwis^-fvp^t§^ 

^tcciiQ. -XV'<~iva:>-x&h'^^Xh-tnwmzt^ty 
[ 0 0 2 7 ] ^Jt LT , 1112 nm.\\L\^fz (-T^ri? 

SS^SiJ^iJCO t h l<z^m--^fih . ( >! <7) i -3 

[0028] s ^>tcfi#:W(3«. i i {zisM^^^mm 
crtmrnm^zx-yxmrn^tix^-^^miiiiTmit. y^^- 

v-^<-y9v~v2^-^xmmzm^< i><^jxh^. zti 

{±, Mtli. W. Chou et al., "An Algorithm of High 
Elesolution and Efficient Multiple String Hypothesi 
zation for Continuous Speech Recognition Using Int 
er-Word Models", Proc. lEEE-ICASSP, volume 2, pp.1 

53-156, 1994, i^z^m^tix^^^h . ^wMm^\<^mmm 
x'ii. ith^iz. mmmizm^coiy-^xmiamimm't 

[00 29] Ajmx^ -y m/jf . mm<r) 

T. Kawahara et al., "Concept-Based Phrase Spotting 
Approach for Spontaneous Speech Understanding" 

tm^fiXV^hi,(r)) (i, N#g4T-(7)SmxbU>'^'~" 

Lxn^fth Nm<^)m.B:mB±—mz. i — 2fla*>ai' 

%fs^#:tao%->Tx b u >9im.^^m-tzbxu 
^r< ) x-f]%mco-mi<zm-i^-^x^~^^^mwh 
zbxh^cr>x\ um^m9:Lxi.mzm^^ivfzum 

b n tmmz^xhm^i^zii^zcrymm^x hix^ . 
[00 30] mz^ ifmm\<^x^ y 9unm±. ^- 

•frl^t- -y b "7 — (7)-7— 'Jyy (mergi ng) ^:^c.tliC V— 9 S: 

imhzbizX'oxmm.^fit. ^^mM\,z\mn(^xo 
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[003 1 ] y^m^^izx-^x r.-K^rj ^tih 

Umz , liiti^ii:h^^^-^^s'^T$)^t^^di^ 
V^TV^I.*^. *S|HHc0^ig!${4. ho l|§?tWiO^ 

^tti Lfz'^^iiiti Lfzmzm^c7)iKmimr i^tth . ^ 
[0032] '^iM■t^^^x•hhtK 
. ^wm ^£^mmi.z x mi . z co^m ^ 

0. 9 9mxK)'b^^mzmmLfzt^iz, mmtrmr 
[0033] [^-^^i: m»ttR«] m 1 <7)mmm 

coi/Xr-Aco^— frll^iEtll 2 a. gE-5>IS^'^;t-c?5T-.x 

tt. J:^S^^OJ; ^^lig^SOASJrt ( LRdikelihood rati 
o)) f Xhta-^l^Ttt^^tlS. 

1 o g LR„= (log P (O I A 

(2) 

[0036] ^-^^iiE^ 1 2 tt. 1^*§fl7^^#^-^ 

CM=f (log LRi 1 o 

fiflttRJS (CM) h6 m&cT) L # V ^ffl^M^ 

# v^fiofiti, mtii- 0.15 

[0 0 3 7] 2|s5|BJc7);S^:5't=SrltJr4Mtc*3».^T. 



logii?„) 



LRn = P (O I A„= ) /P (O I An^) (1) 

^m^7)V2At-h%t,fih. ) ^(TMW^tLx. m 

OM^^>ti. 51*P (O I A„0 isXV^P (01 A„3) 

[0034] ^^■ifm't^MzMLX. Mm^^K3-5i- 
-rMt . mm L^t-t/ -^§15^11 ^yXitbib^Zb 

Mm^^^-i^m'i^'ji'bmtmm. -t^^h-h. mt 

)V^^)yrvyxbLxmmLXU^-&^oZb\,zX 

UM^'^r)v<r)mm^j:m.^^'^ocoi<z&/<.x. # 

S'Jtt>?)^Ea#$:fll>„ .rdtT, v'XT^i.a, m^^^zi: 

-ox^^^fi^^mm^^imm-hmntm^-ti.. z<r> 
[0035] m\z^ ±ieco5t ( 1 ) cnim.^ b^. ^co 

ZblzX^) . M.I o s L Rn:^)i'^j>:c7) J; -3 tc^^^^xS , 
) - 1 og P (O I A„^) ) /1„ 

^ 1 1 J; o T . ftflttRS ( C M (confidence meas 
lire)) 2rttff-ri>. m^^^t^-^iO^NM^O 

*fjts^s Nmco:mit<7)mmb^i>zbti^mx'h^. 

g LRn) (3) 

m^'rMzMLxn^tLi.if^ifxarb. nm-t^K 

MM^'^'f Mzft LX%!^tLh f ^ \lX :2Tcrmzm L 
[mi] 
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^(^■^w^mfiiX'hh.-t^^h^. l=2i„t*i.„ 

[0038] ^2iO^J^a^^rfi»ttRKCM2(i, gp-5i- 

t (:>tLfz^-'^c7)^^x(7)m^mcoMm.±mitc7)^^^:^ 



m2] 
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(5) 



[00 3 9] lg3cr)f^J^ff5^flfIttKJSCM3i±. 

"November" C7)^^gp^(i. ^^t^ioT. A^J 

log log < 0 (D^^ 

0 ^©f&o^-g- 



CM, 



(6) 



[0041] l|4C0^i*W^fifflttKJgCM4(iS^:?''^ 

Iv I 

AT V 1 + exp (-a - log LRn) 



[^4] 



(7) 



^HJtO^iJ^OMfi^l ± T ffiffl § a S flflttRJKt; n L 

-?-5-c^v^%ir. mE.m^^~'^im<om-^^zi^tix 
[0042] *^Bj|c7)S s ^t^xmmnzxtni. im 

T'fc^o Mi-K, E. Lleida and R. C. Rose, "Efficie 
nt Decoding and Training Procedures for UtteranceV 
erification in Continuous Speech Recognition", Pro 
c. lEEE-ICASSP, pp. 507-510, 1996, itJ^tUzM 

li^T^;U<50;?.r?TJ:0A$i-^=^ (-r^*)*>. CMi< 

[0043] [utMSf ] E 1 commmcoi^x^j>,(7)X€. 



{i, ^l^a^O LR (left-to-right) M^U^^Srffiffl-r-i. 
<! 1 3&'TG"tg^ 1 iJ:7CR L (right-to-left) ^^j&^'fflV ^ 

til. S'JOIIJiMT-ti, felEKjI^^r/l-^-yXA^fflv^ 

[0044] a^^t^tt£0«^^:^{ggi^ jjt*s^ti.o(t 

zcr)jfm±. -mc^u-^mm^mmiz^f^L. ^ 

[0045] fli£«0 SP^MIK^ 

m5] 
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f{wu ".'2, w;i) = ho - (ho - /(wi)) - (ho - f{Wi)) - {ho - /{w^)) 

^ f{wi, w^) - (ho - fiw-^)) 



fztzh. f " (wi) miti^tifz'^yf.izM-t^mm 
co^^T^ h . mmm± f ' ( nui i > = h „ -r-*. ^ „ 

[0046] ±iE<7)^rffia. mUS.^ W. A. Woods, "Op 
timal Search Strategies for Speech Understanding C 

ontrol", Artificial Intelligence. 18:295-326. 198 
2. iCiaiiS:n.TI.^ I. J; 3 ^T^Sa (short-fall method) 

It. ^-WMco-mmmizxftt,^. ^^-yTMiztm-t^ 
-m^m^m^:ty-^z -yht Lxmu-t^ i t ti^^mx 

mh^x^^^mmt^^^. m-^x. zti^motcubiz. x 
mmmxi±. ^ix^c7)mm. ^-^^mmyu^^f^i^z 

[0047] [:S:«liE] m 1 commmco>'X^j>,cr,:Sc{& 

L. ^ti^tLAJim^^mzmm^iih . ^-^mMT 
[0048] ifte^tcii, xikmMm^ 1 4 j; 

iz-iX-t^ ^ i: ^ffiliE^^/i*(c„ Atsm&^i^(^nx 

^T/P (•t^j:h-ib. ^g|I^IS^rVl^2 7 ) coft^ti. ^ 

#tl> t CO ( ^^:;{-?*> , SP^^ii^xVk 2 2 J; t/HS^i^^lS 
^^^71^2 4) j; 0 i.«SA^©v^, :idLX. iOiS^^sW 

[0049] -^r. mift^iiErn-fex{4. ^x. ^tifz^ 



<D-mtmHzi.ni,£^ MmmEii. hhmj&mmtm^ 

m^zm-^^-^xmn^ri?^., ri^ia^ii^, .^MKf^ii 
MMmmt^^-^x^^i^ii^b-o-A-^mm-t^. a 
M;i«s\ ^■^^^^^ms^zufumm-ri. mt 

H\ :x—y-{4fc/::" August" (8H) tmofzifX. ^CO 

[00 50] m-ox. :^^m<r)-mmmizi.ni,t\ 

:^hx-mm^tifzm^izcr)^^ ^co:XiRWi^mmt^ . 
zc7)mi^^ r^Ahj it. mtit. m&^j:^iRmzmM 
■titx\ ^xis.mi,z mm-t ^^t ^j^-^mx h h . 

[005 1] L*^L. i^%^(rm<rmmx\i. $ i^^z 
h^b im^xhh „ <io J: a #:5:{RiMtcov ^ 

T, ^::^-cirbb%lizW^7.-Cir^^}i:>^ m^^h"^ 

fzxnr^m^x. mmw^^b\^x^-n^^%wmL 
^fd-z-xn^mkth ; b imwch h , 
[00 52] if-wm^ i^\izm<^mim\x\t. mmm 
m<r>?i.t.fz\t=^wmm<n^ m-yTx\tti:\^) 

wmM\Axm=s'fh^bim^xhh. mut. § 

'^•th^b\tht.'o%m>^t£\^. ta!-oT. io*^. m 
mmm.^fi\'-km'^x\-^h^\>z\t. ^^^isc^iMd^ 
[00 53] [ftfs] iiiBj^0j«itct-i.5ti6, ^itcta 

XW^-th^bif-^mx^h. x.T\.z\±^ 

h T ^ Hfi^-r •& ^ b iMmt£J N- h' I T*i-i- * ^ 

-pT. mm.corxrt-^-y^^zk'oXmktt^ 

b¥^m.xhi>. :^wmmmm\i. ^f^'j-^Mmr 

n-fe y-»f (DSP) f\-V^3Lr. ±IE«t!j|t^ll^T-r 
l.y^b'^xTSrlSS^-r.l.a^ait^M;^^ 'J (RO 

M) . ni-x/. m^^miirrtyyrj^T^-^x:A^^) 
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(RAM) ^-^^:izt^^^mx'h^. m:k:mmmm 

(VLS I ) ^-N-h'-^^iT^. ;>irX^'AVLS I SIKS: 

[0054] t/i. Tdf— ^j^tii^j . ^^-"^mm 

[00 55] 

[01 ] :^wnc^mtmHzx6^MmBxx/mp^M 



[112] ^Bmmi^r^xi^\>zm.mLfz^Mz. m 

1 1 ^-'^j^ai^ 

12 ^-'^imm 

1 3 :S«l?J4iftScts 

14 -^iLmmim 

2 1 

2 2 ^^mt^fV 

2 3 mm 

2 4 

2 5 mmmk 

2 6 SE:'j>i§^ x;t^ 

2 7 KM^I§^ t;1^ 
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(71)tt}SA 596077259 (72)WM^ b>-7}^V> >>> V 

600 Mountain Avenue, T;^ U 07059 — ji. — y-r— 

Murray Hill, New Je ^.^y^Uy^^^X U—y 8 

r s e y 07974-0636U. S, A. 
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